Introduction
In recent years, nanofluids [1] have received major attention as they can enhance the original fluid thermal physical property and also strengthen the energy exchange of media. Nanofluids have been used in scientific experiments, electronic information induction and others'. As an important branch of fluid mechanics nowadays, many researchers are engaged in the analysis of nanofluids by numerical simulation. To mention a few of the actives topics: nanofluid flow over a moving surface has been studied by Bachok et al. [2] ; peristaltic transport of nanofluid with Soret and Dufour effects by T.Hayat et al. [3] ; nanofluid flow over a porous stretching sheet by P.K.Kameswaran et al. [4] ; non-Newtonian nanofluids by M.K.Moraveji et al. [5] , R.Ellahi et al. [6] , R.Ellahi et al. [7] and F.M.Hady et al. [8] ; stagnation point flow of nanofluids over a surface by A.Alsaedi et al. [9] and D.Pal et al. [10] . Some research shows that in micro/nano scales, boundary slip may have an important impact on the performance of the system. With the rapid development of nanoscale science and technology, scientists now have done an impressive account of research on nanofluids slip flow problems. J.C.Misra et al. [11] have studied the boundary flow and heat transfer of a MHD viscoelastic fluid in a channel. S.Mukhopadhyay [12] have studied MHD flow of nanofluid with velocity slip and nonlinear thermal radiation. R.Sharma et al. [13] have studied partial slip flow over a stretching sheet in a nanofluid. M.Ayub et al. [14] have studied the slip effects on EMHD nanofluid flow through a horizontal Riga plate. T.Hayat et al. [15] have studied simultaneous effects of slip and wall properties on MHD nanofluid. M.J.Uddin et al. [16] have studied the effect of Navier slip and convective heating on hydromagnetic transport phenomena.
Studies [17] have shown that traditional "no-slip" boundary theory don't conform to reality in in micro/nano scales. Thus, it is meaningful and useful to study high order slip.
Now, fluid slip-flow around a wedge object has gained extensive attention of researchers, and its mathematical model has been solved by numerical methods. M.Sheikholeslami et al. [18] have studied the effect of thermal radiation on nanofluid flow and heat transfer in an enclosure and the numerical solution is solved analytically by the finite element method. N.G.Kafoussias et al. [19] have studied magnetohydrodynamic flow over a wedge using the finite difference method for the governing equations.
R.Kandasamy et al. [20] have studied an unsteady MHD non-Darcy nanofluid flow over a porous wedge using the Runge-Kutta method with shooting. M.M.Rahman et al. [21] have studied hydromagnetic slip flow of water-based nanofluids past a wedge using the Matlab "bvp45" software. T.Hayat et al. [22] have studied radiation effects past an unsteady inclined stretching Sheet using the homotopy analysis method. Srinivasacharya et al. [23] have studied MHD boundary layer flow of a nanofluid past a wedge using a spectral quasilinearization method (SQLM). T.Hayat et al. [24] have s- 
Mathematical formulation of the problem

Nanofluid properties
The effective density of nanofluid can be determined by:
where ϕ is the solid volume fraction of nanoparticles. The effective heat capacity Cp of the nanofluid is obtained as
The thermal conductivity of the nanofluid k nf satisfies
Thermal diffusivity of the nanofluid is
The effective dynamic viscosity of the nanofluid is 
Mathematical Modelling Analysis
The physical background is a two-dimensional steady laminar flow of an incompressible, viscous nanofluid of temperature T∞ and density ρ nf with a uniform velocity 
where
In view of the second order velocity slip and second order temperature jump, modifications of boundary conditions are made based on M.M.Rahman [21] :
Using the Rosseland approximation, the radiation for an optically thick layer can be obtained:
where σ * and k * are the Stefan-Boltzmann constant and the mean absorption coefficient, respectively.
According to the physical quantities of M.M.Rahman [21] , Eqs (9), (10), (13) as well as the similarity transformation (14), Eqs (7) and (8) were turned into the following ordinary differential equations Eqs (15) and (16):
f
The boundary conditions in Eqs. (11)and (12) become:
The skin friction coefficient and the local Nusselt number are important physical parameters for this flow which are defined as follows:
Application of HAM
Due to the strongly nonlinear and uncommon feature of those equations above, many traditional methods do not work. However, we have found the homotopy analysis method(HAM) effective and it is successfully applied to yield an approximate analytical solution. Assuming the initial approximations are:
Substituting the initial guess (21) and (22) into boundary conditions (17)and (18), we can determine a0,a1,a2,a3, b0,b1. Then the initial guess for the solution become:
The next step of HAM is selecting the right linear operator. In order to be able to do this, the third order homogeneous differential equation
found. Thus, the linear operator is
Similarly, we can attain
Both linear operator satisfies the following conditions:
The above-mentioned C1, C2, C3, C4, C5 are constant coefficients. The zero-order deformation equations are constructed as follows: 
with boundary conditions
where H f (η) and H θ (η) were equal to e −η .
Results and Discussion
Through the application of mathematica software, HAM solutions can be obtained.
Our work aims at finding the effects of slip parameters, thermophphoresis parameter, solid volume fraction, heat generation and absorption parameters, solid particle, wedge angle and thermal buoyancy parameters of the system. Furthermore, the effects of 
. Fig. 2 shows that the error of the model with high order slip boundary reaches 10 −4 -10 −3 as the order of the HAM approximation becomes larger through BV P h2.0 procedure package. Table 2 shows some further results by comparison, indicating that the HAM is effective in solving this problem. Our study shows that when heat capacity, density and thermal conductivity of fluids are larger, the larger is the convective heat transfer coefficient. 2 also increase. Nanoparticles effectively improve the heat transfer capability, which is consistent with [21] . In line with its definition, C f Re bf 1 2 increases while N uxRe bf − 1 2 decreases with the growth of wedge angle, which conform to Fig. 3 and Fig. 4 . The wall velocity decreases when λ1 and λ2 increase, because the decrease of velocity profile results from the phenomenon that velocity is partially delivered into the fluid. Fig. 7 and Fig. 8 indicates the effects of the first-order velocity slip parameter λ1 and the second-order velocity slip parameter λ2 on the dimensionless temperature θ(η).
From the graphics, the variation is not noticeable. Fig. 9 -Fig. 12 point that the effects of the first-order temperature jump parameter ω1 and the second-order temperature jump parameter ω2 on the velocity f ′ (η) and temperature θ(η) . In the case of temperature jump parameter, the perturbation leads to the rapid heating which changes the value of the velocity and temperature, followed by relaxation to equalization at the new temperature. While other parameters are fixed, the growth of ω1 reduces wall velocity and temperature, but this property is not valid for ω2. Furthermore, the increase of ω1 leads to the decrease of the thickness of velocity boundary layer and temperature boundary layer, whereas the property for ω2 is to the contrary. 
Conclusions
The model of nanofluid flow past a wedge is modified considering effects of Brownian motion and thermophphoresis as well as the high order velocity slip and temperature jump, and the analytical solution is acquired by HAM. The main conclusions of the present work are as follows:
• Fluid flow enhances with the increase of N t and Q.
• Effect of M and γ on temperature and velocity is opposite. • The heat transfer rate of metal is better than non-metallic.
• Wedge angle β and N t decrease N uxRe bf − 1 2 and C f Re bf 1 2 while ϕ is opposite.
• • When velocity slip parameter increases, the stream function gradually moves down.
• The present work is consistent with previously published results. 
